Introduction
The olive growing and viticulture are called to meet the objective 4 provided by the Ministerial Decree of 22 nd December 2009, through the application of the cross-compliance Standard 4.3. It refers specifically to the maintenance of olive groves and vineyards in good vegetative condition, in order to ensure a minimum level of maintenance and avoid the deterioration of habitats (decrease in the risk of weeds spread and in the risk of fire) and the abandonment. The standard provides the pruning execution at least annually and every five years for the grapevine and olive tree respectively. The standard also provides that a cleaning of the soil from weeds, brambles and suckering (in this case only for olive tree) must be guaranteed at least every three years. This work, conducted at three monitoring sites of CREA research facilities, two for olive tree and one for the grapevine, reports the first results concerning the measurement of the inflammable biomass indicator and the agro-environmental data for the analysis of the economic differential of competitiveness in relation to the application of the standard. 
Materials and methods
For the grapevine, the monitoring started in 2013 at the CREA-VIT farm located in Spresiano (Treviso). In the 20-year-old experimental vineyard, cultivated with the variety Glera and grown by Sylvoz, two plots have been identified (Counterfactual plot and factual plot), each consisting of 5 rows of grapevines and the total size of 1170 m 2 . The measurements were taken on 30 plants distributed in the three central rows (10 plants / row) of the plot. Annual pruning as provided by standard 4.3 was applied to the factual plot (F) maintaining the kind of pruning fit the type of farming that already existed while a state of disrepair was simulated in the counterfactual plot (CF), making pruning only in February 2015. Winter pruning was carried out manually with the aid of electric scissors type Felco82; the weight of the pruning residues was measured by dynamometer. The evaluation of the amount of biomass to the soil was conducted using the method of the square: areas of 1 m 2 of surface were sampled randomly, for the entire length of the rows at intervals of 15 m. In the CF plot, launches were made in mid-May and early August of each year, while in the F plot they were made only once, at the last cut of the grassing in 2014. The biomass samples were dried in an oven at 60°C until constant weight was reached. For the olive tree, the monitoring started in 2013, and is still taking place at the fields located next to the CREA-OLI, Rende (Cosenza) and CREA-AAM, Sanluri (Medio Campidano). The CREA-OLI's olive grove is characterized by Carolea cultivar and it is 25 years old. The olive grove of CREA-OLI is 25 years old while the one of CREA-AAM is about 50 years old; the cultivars present in these olive groves are typical of the area and are Carolea and Nera di Villacidro, respectively. Both the olive groves show a vase form as training. Pruning residues have been evaluated from different rounds ( from 1 to 5 years) as potentially inflammable biomass. The pruning so far performed has been conducted manually by two operators through the use of chain saw, jig saw and cutting machines equipped with rod facilitator. The pruning residues of each thesis (from one to five-year pruning) were weighed directly in the field with a steelyard. Similarly, suckers have been removed every year, two years and three years at the CREA-OLI, while they were collected only every three years at the CREA-AAM. The agricultural operation was performed by an operator using a hatchet. The evaluation of the amount of biomass to the soil has been performed as described above for the grapevine but with intervals of 25 m over the entire surface area (100 m 2 ). In the F plot it has been carried out to detect the amount of biomass after three years of grassing while in CF plot it has controlled the grassing at least once a year with the shredding operation, keeping the grassing all year long. To assess the competitiveness gap, the cost of mechanical farming operations was calculated using data monitored by the two operative units during the farming operations. The processing of the data collected during the farming operations has allowed the definition of the time of work through the recommendation of the Italian Association of Rural Engineering (A.I.G.R.) IIIa R1 (Manfredi, 1971 ) that considers the methodology of Commission Internationale de l'Organisation Scientifique du Travail en Agriculture (C.I.O.S.T.A.). The surveys carried out in the field have been related to the effective work time (TE) and to the turning accessory time (TAV), whose sum is the net working time (TN). The assessment of hourly cost of the machines and equipment, was calculated using an analytical methodology (Biondi, 1981) and technical standards to which this refers (ASAE, 2003a (ASAE, , 2003b , in order to determine the cost per hectare of the agricultural operations. The datum relating to the remuneration of farm labour, used in the above method, is the average of the values fixed by Confederazione Italiana Agricoltori in the national collective agreement in force for the qualification of super specialized worker, level A, Area 1, and super skilled worker, level A, Area 2, referred to the monitored provinces.
Thanks to this information it was possible to calculate the total cost of the agricultural operation to be performed in case of compliance with the standard. In case of non compliance with the standard, since it refers to a situation of total abandonment, the cost incurred by the farmer is zero. Therefore, the economic competitiveness gap coincides with the sum of the costs necessary for the realization of mechanized and manual cultural operations necessary to comply with the standard. In the case of the olive tree, as the standard requires the execution of cultural operations with different frequencies (every three years and every five years), it was hypothesized a period of 15 years which is the shortest time cycle that, when repeated, it always contains the same mechanized and manual cultural operations. For the mechanized and manual cultural operations such as pruning, raking, and sawing brushwood olive, suckering and contemporary shredding of grass cover and olive brushwood, cost values used are those monitored by the mentioned operative unit, while for the cost value of the grass cover shredding, being an agricultural operation not influenced by the type of crop, it was used the average cost of similar cultural operations monitored in the project MONACO. The cumulative values of annual costs for the two areas of monitoring, were discounted by the financial function NPV (Net Present Value). The farmer who is not compliant with the standard, does not support any cost, and so the value of the resulting NPV represents the cumulative value of the competitiveness gap (€ ha -1 ) in the period of fifteen years. By calculating the constant annual installments it has been determined the annual value of the competitiveness gap in € ha -1 year -1 for the two operatives unit monitored.
Results
In the vineyard, data for the annual winter pruning in the F plot have shown a likely 'year effect' that has favoured the year 2015 in terms of the amount of wood removed per hectare (Table 1) .
This production, which refers to the vegetative-productive activity in 2014, was basically greater than that of the years 2013 and 2014. The amount of wood obtained in the CF plot at the end of a period of not pruning lasted three consecutive years, was equal to 5,95 Mg ha -1 , being higher than the average of the three years of pruning in the F plot, equal to 5,5 Mg ha -1 . Therefore, in terms of produced and potentially inflammable biomass, in case it reaches a state of dehydration more stringent than the measurement time, the absolute deviation 0,90 Mg ha -1 of the CF plot, used as a basic indicator, points toward a positive evaluation of the effectiveness of the standard. In olive tree, the amount of pruning residues produced on average each year per hectare with the pruning rounds detected (one, two, three and five years) is shown in Table 2 .
The five-year pruning has a significantly impact on the amount of removable biomass than shorter pruning rounds (P=0.0001). In addition the five-year pruning has produced a wood residue with a diameter Article Table 1 . Amount of pruning residues in grapevine as it is: annual average data (factual) and average data after three cycles without pruning (counterfactual). Article greater than 10 -15 cm impossible to shred, with a medium amount of 5.74 Mg ha -1 increasing the potential risk of fire associated to pruning residues if not properly managed. This is confirmed by observations made at the CREA-AAM monitoring site where the average amount of yearly pruning residues per hectare after a five-year pruning round was 14.2 Mg ha -1 . Analyzing the amount of suckers removed on average each year, the difference between the annual and three-year thesis was significant (P=0.009) as confirmed by measurements conducted at the CREA-AAM site where the amount of suckers after three years was still higher than that recorded at CREA-OLI (Table 3) . In both years, the vineyard monitoring for the trimming, in the CF plot, considering the average annual datum, showed amore abundant production in 2013 with a value of 3.02 Mg ha -1 (Table 4 ). The biomass produced in the F plot, after three seasonal cycles in the absence of processing to the soil compared to the average CF resulted in a difference of -0,33 Mg ha -1 , used as an indicator, whereby it can be stated that the application of the standard, with the limits of the period considered, led to a lower production of inflammable biomass on the ground.
CREA-VIT
Furthermore, the annual datum of CF plot (Table 4) has always resulted higher than the single value detected in the F plot (2.52 Mg ha -1 ), confirming the depressing action exerted by herbaceous cover when not cut regularly. In olive tree, at the CREA-OLI monitoring site, the average amount of biomass to the soil found in the CF plot was 3.55 Mg ha -1 greater than the one detected in the F plot of 2.6 Mg ha -1 . This datum confirmed the depressing action exerted by the grassing when not cut for long periods. At the CREA-AAM site, instead the difference between CF and F plots was negative and amounted to 1.7 Mg ha -1 (Table 5) .
For the vineyard, the costs incurred for the mechanized and manual cultural operations imposed by the standard are given in Table 6 .
The economic competitiveness gap coincides with the total costs incurred in compliance with the standard and amounts to 551.70 € ha -1 year -1 , which corresponds to 0.25 € plant -1 year -1 . For the olive grove, the cultures in the monitored farms differ in number, size and age of the olive trees: the Sanluri operative unit has an olive grove characterized by trees whose age and dimensions are higher and has a sixth10-by -1 0-metre plant, corresponding to a density of 100 trees per hectare. In the olive grove of Rende (Cosenza) operative unit there are 417 trees per hectare, whose age and dimensions are lower, they are planted out by means of a narrower plant equal to 6 by 4 metres. The costs incurred in the two experimental sites concerning the mechanized and manual cultural operations provided for by the standard are reported in Table 7 . The frequency of the agricultural operation in the period considered is shown in Table 8 . The annual competitiveness gap for a single olive tree is shown in Table 9 .
Discussions and Conclusions
The measured parameters in the environmental monitoring of the standard 4.3 were as follows: biomass to the soil (Mg ha -1 ), pruning residues (Mg ha -1 year -1 ) and suckers (Mg ha -1 year -1 ) all attributable to the basic indicator "inflammable biomass". The parameter value "biomass to the soil" has confirmed a positive evaluation of the effectiveness of the standard in at least two out of three sites monitored, regardless of the considered crop. For the grapevine, measurement of pruning residues parameter provided positive values toward the effectiveness of the standard. For the olive the amount of biomass resulting from five-year pruning has produced an average amount of biomass per year significantly greater than that produced by the other rounds of pruning. Moreover, the production of pruning residues impossible to shred, obtained with this cycle of pruning increases the potential fire hazard in some olive growing areas if it cannot be removed (since it is often burned), increasing the risk of fungal infections if left on the edge of the olive grove, and the competitiveness differential. In the case of other evaluated thesis, there is no production of this kind of pruning residues giving indication that also a three-year pruning can ensure the high effectiveness of the standard. Also the parameter suckers gave significant differences between the amount of suckers removed after three-year against those removed after one year. The amount of suckers produced on average each year in a three-year round was high in both sites of observation, in the presence of two different olive cultivars and planting distances. As for the evaluation of differential economic competitiveness, the economic analysis performed shows that the farmer who intends to adhere to the commitments of the Standard 4.3 related to the vineyards, incurs the annual cost amounting to € 551.70 ha -1 year -1 for carrying out the manual and mechanical cultivation operations. Since the standard tends to combat the abandonment of vineyards, the amount of these costs represents the differential annual economic competitiveness. In the case of the olive, the values of the differential competitiveness, differ depending on the particular characteristics of the system considered. Examining the value of the differential annual competitiveness per surface unit for the CREA-OLI, the cost is more than double compared to that of CREA-AAM, but in relation to the number and characteristics of development of the existing plants, the value of the differential competitiveness is much lower than the CREA-OLI. Finally, in the case of the vineyard, the measured parameters showed the effectiveness of the application of the standard. Instead, in the case of the olive, the measured values relating to pruning residues and suckering suggest a reformulation of the judgment of effectiveness of the rule. The monitoring has made it possible to assess the cost incurred by a farmer in the case of adherence to the Standard 4.3 for the grapevine and the olive tree in relation to the considered monitoring sites. 
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